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(54) LUBRICATING OIL COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lubricating oil 
composition which keeps high abrasion prevention and is 
excellent in capability to help maintain base number 
longer and high temperature clearing. 
SOLUTION: The lubricating oil composition comprises a 
lubricant base oil which contains at least one compound 
selected from the group consisting of the metal salt of a 
thiophosphoric ester or a phosphoric ester represented 
by formula (1) (wherein XI, X2, X3 and X4 are each 
oxygen or sulfur, and at least one of them is oxygen, and 
Y1 is a bivalent metal atom) and a thiophosphoric ester 
or a phosphoric ester represented by formula (2) 



M~JM" m 



(wherein X1 1 and X12 are each oxygen or sulfur, at least one of them is oxygen, and U is a 
proton, a univalent metal atom or an ammonium ion), its metal salt or its amine salt. 
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■f^yjw^y, t^fw^, RtfxfTU 
;l/7 5 >S©**ft 10-20 07/l/*;l/SXt47;l/^ 50 
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[0037] *^©a»ttasNr(c«v>T (a) m 
x\ mi<ito. oi~5fti%, «fcoa : SL<t4 

0. 05~4K1%, #(C»$L<(iO. 1-311% 

t*&3o ^©frtfitfo. o i m%mm^tsm 

[0 0 3 8] *^©Srl^ffifiK^*3^T(t, Mfc 

(b) is^t?*s-irs (3) ifS?ns^*yy» 
x7,f>i(o^mmRxs/xit-^M (4) ■wn*n*f 

ft'J>Slxxf;K Xti ; e©^S«X{t75yl^# 
HLT^Z>CttfmL\,\ (A) (S^tllC (B) J« 

tizm^cticxo (a) ia^©**ffl^fc»&Kjt 
(b) d^^fflv^i^tdt^«atts«itttttf 

[0039] 

[Ik 9] 



[0 0 4 0] ±ER , R 

mmcym&Tmmm 1 

[004 1] 
Cfkl 0] 



-3 0©Kflakiatt* 



r 3i 

R -°v s 



V (U k «) (4) 



[0 0 4 2] ±!ER 3 \ Rth'R 32 {i^n^nfflfflt** 
«?XttK*ai~3 0©K{bic*a*^'ro U(i7n 

fx -fiffio^i-r*yx«7y^x->AY^y%^ 
t. k 2 ft i - 2 o ©saft*^-To ( b ) a&nwmt 
§ 0 -ass (3) <dr" s r\ r 23 ro'r 24 it, *n 
^n-nas (i) tcfcitsR\ r\ R 3 sj>*R 4 ti5ia 

a (3) (DY'ti, -HM (1) tC^ott^Y' fcPa*"Pft 
D, £fc j e©#$U^iSBfc|iOCT*&3o -IRS (4) 

®r" , Rt/R 32 ti, ^n^n-ias (2) tc^tsR 

irr*£3o -IRS (4) ©U, Rl>*k2{t, Wfft- 

irs (2) ti3»5u, k 1 tmmx$>o, ttcznz 

[0 0 4 3] (B) jSftOHRS (3) TfftStlSfl:^ 



(7) 



11 



* y ymm, *m $ *a&** y ywrntooumto 
3~i8 mmm i < itftwt7t\>*mttt s *j 

7jI*>W?*v ymm® ; i/yx-jwJi-tv y&& 
ft V V U /bv^* 'J 7&®§Qft HO08»S» 6-18© 

7 y l < &7)i>*)i7 y tirt* 

( (7;W) 7';-;l/) v^y^MK Wen 
#>5*/S^fc&l*fc#i: LV^Ji: LT*»f Six*. 

[0044] (b) js^oHBa (4) mznzits 
mt, vi-tvymxzT)i<D7$ymmi<. n 
mut, m*.& y-fu\Lh*jtt\)y%x.KT^ 

V7=f-)\/V9t V >$x77;k ^yW^f-t >J 7 
»xxr;k ^4= > >;l/y^yy»xX'r;K ^7 
fvl/SJftfU 7$x*r;k fttf $>**f7l>$>*-* y 7 
»xxt;I/5®K*» 3-18 ©Hil^g L < tiftfttt 
7)\>*)]/Wz%tz>V7)\'*))/y=f-*v >ixxf;i' ; 
^7xx;^»*y>Hxx-r/k R£> % >* MJ 20 
y y»xxr;i/5®gsti» 6 - 1 8 <07 y L < « 
7)i*)i7V-)m*fit% ( (7;l/*/l/) 7'J-;l/) 

ferS/;I/75>, Kt^I/737, hUrS^S* 

y;l/75Xjf©tfaHRi o~2 0©7;l/*rt/£Xtt7/l/ 

y-;l/a^-r§fllffi^73y (Cft^tMgltfT'fcft 
[0 0 4 5] ft*, (A) figfri: (B) 30 

«\ -«a (5) xmn^t^t-m, (6) ?n 
tshrs (7) "^*n*fl:*«w«fe*r* 0 

[0 0 4 6] 

[ft 1 1 ] 

R ^VyV™ 3 (5) 



R 2_0" V V V-R< 



[0 04 7] 
[fcl 2] 



40 



R 22_ 0 ^ V N S' S 0-r2* 



(6) 



[0 0 4 8] 
Utl 3] 

R 1 — C5 .S O-R 3 

R 2 — o r o'V-r 4 

[0 0 4 9] HPS, (A) fig#fc (B) mtiBfct* 50 
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5X\ x\ X'M'X^^, SSHSfFtfO-^Ofc 
(A) figfti: (B) «»«B«ffi«t*i:i:lcj:0, 

(b) mwMtmzciiffuZs mvue (b) 

[0 0 5 0] *f»il$«gfel£:fc^T, (B) fig 

ft\ lffilHl!tij£N&i£9'?, #£L<&0. 01-5 
f!i% «fcD»*L<»0. 0 5~4Stl% 
L<«0. l~3Kl%-e»«o -(B) j££03tttf 

0. 0 mt%m asswi (b) ja#*a*Lft^ 

TtStf, BWItttWLTtt (A) fig^i:©fflH^ 

fff#e>tvf, 5Ri%*iH*5«^a:iMfc$€tt 
tfWk lb < ft y znztim l < ft^o 

[0 0 5 1] Sfc, *%BJ(7)}SrlM«C (B) fi£# 
±S^S0^-Pt,, (A) fig^cO 
##lt«-r§ (B) fig#<D#£t©g»t<D±K«t 

rfW&Wffi&<m&fr 5 5 c i: j^Jffi L 

<, 2WTTf*SCi:^«fcD»SL<» 1. 5WTtffe 
« Z. fctf S 6fcJBF$ L < , l ttT-e** C fcaWWcff * 
-^r, (A) fig^(0#^«t^'r§ (B) fig^tD 

0. lW±?fe5Ci:)y»$L<, 0. 3W±1ffeSc 

»o mc (a) moo^ -m. (i) EfevT 

^H?^2oofb^%^W?^ JbO (A) fcftO) 
%micm% (B) fig^<D#Wl©KlJ:b^0. 5W 

[0052] mmmmmmiat (a) fig^x« 

(A) fig^i: (B) figfrfdra*., ZZK (C) 
mi (D) ISPc$HRffl, Stf (E) HfbWihSJA^ft 

5^yitfn5'>ft< kfe ia©isaipsi**&^5 
(o &mmmi 

^mwmiitt, mmm. Mummjktfmmit 

X>1&*- HX(i7;I/* y ±«&||X;l/**- 7;l/ 

*y&S7x*-hxa:7;i/*y±a*ji7x*-h, 
7;b* y &Ji^ y u- h x&7;i/# y ±ii#Jit y > 



(8) 

13 

h t LXit. frPt 3 0 0-1500, 
L < fi 400-700 07;l/*;WSfiRfc£#*x 
yffct 3 u i: (c i ? T!# £ 7)]s*)i%gMZ)\< 

Co o 5 3] ±K7;Mr;i/3SSflsx;i/*yftfc tm io 
0^*7^ h*'f;l/S!lBffc:l!l£ , f 5. ^fr<$5-?*# 

S£tT57;l/*;l/^>#yfcx/l/#y{fcLfck©, $ 
5^{±^/-;i/t7^l/>^©7;WF;l/t7^l/^x 20 

[0 0 5 4] 7/l/*y£M7x*-hX«:7;fc&y±£ 
&S7x*-hi:Lm 7;l/^;l/7x/-;K 7;Mr 
;b7x7-;l/-9-;l/7r-Y H\ 7;b*;l/7x /-;!/© ?y 
-y t£fStl©7;l^ >J ^RJ6Xtt7;b* U ±£&S 

vmvmmtfhn, 0s*«te-*k w - (1 30 
0 ) T^n§ mzmf 5 c t # -et s 0 

[00 5 5] 
[fcl 4] 




[00 5 7] 
[ftl 6] 
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[0 0 5 8] -jfiS (8) - ( 1 0) fcfc^T, R 4 ' » 
R* , R° , R 44 , R 4S RtfR* tt^n^ni^-T'tS 

B 6 - 1 8 ©fi8lXtt#&©7;l/*/l/S£* U m\ 
M 2 RVM 1 tt, Zti^tiTflft U ^lXfi:7;!/* U ±8 
&R, JfrStai^l/v'?.^ V?*$/7A£tnU x 
1 $fctt2£jjVfo ±iER" > R" , R 43 , R 44 , R 
45 RtfR 46 fcl/ttt, UttWfctt, *y*fr 
& 'n+S'/U*, ^7Y/I/S, 

f h7f>;H> -^y^-f^Hk ^^itr^;^ ^ 
7*r:Wl/S, ***f^H, ;tr>;H, -Tn^ 
^S, 'Ny-Yn^USs K3->;H, hy3S/;l/g v r 
h^ni/;!/^ 'v^ni/;^ ^7 

K cnB(i*fci«ft7;l/+;VS, 2 $7;l/*/l/SXfi 
3 ft7;Mrrt/ST» t J: \i\ 7)1% V 'J *s U- hX 
«7;l/* U ±^1-9- y * b- h t tm 7;l/*;HJ- 
U ^;H?©7;b# 'J ^SffiX{47;V* 'J ±§i&JgiS, «f 
£thU7A, *U9A, v^*->7A, *;l/J/7A^ 

©aftwens. mifTie-iKa (11) msn 

[00 59] 
Cftl 7] 




[0 0 6 0] HRS (11) KISVT, R" tt^^4 
-30, $F$L<«6~18 ©jg»xtt^S©7;l/*;b 
M*7fs L, n fi 1 Xtt 2 M 4 B7;l>* U ^MX 

tt7;l/*y±«&«, J?$U<ttA;k>7A! 
7A^U iOJfff U<tt*;l/'>7AT?fe«. R 4 ' i: 
LTli, ftftWKJt, 7^;H, ^>f-;l/S, 'n*->;1/ 
<\7*A4L tt+M&s /=-ML t*sML* 7 
yr^/l/g, Fr^;W^ hUr^Wfc rhvr~>;l/ 
/ \4 1 '9-r->;l/S, ^7^r^^ 

-T3^;H, Kni^l/Sk HUn^vS, rYy^A/ 

cn6tt$fc 1 »7;Mr;l>& 2»7;l/*;USXti 3tft 
7;l/*;Ht?fe<fct>o 



[006 1] 7/bj&U&SX;b**-hXtt7;l/*U± 
8&a*;l/**-K 7;l/#y&a7x*-bXf47;l/ 
ii V ±m&M7xZ- hft tf 7;l/# y &au- U ^ U- h 
Xfi7;l/#y±^&a'9-yS'l/-M4, ±K©7;1/*;1/ 
3?fftx;i/*7& 7;MM/7x/-/k 7;i/*/i/7x 
7-;M77U77^h\ 7hWV 3.J-Mr*yz.y t 

1XH:7;I/* U ±S£S©!Kfcfe J f>7j<S&{fcfe^©7;b* 
U^lXtt7;U*U±I^JiOifiSfc©S$-&5cfct 

[006 2] *^©St»!M%{i:feV^T(i7;l/* U 

fcftt GEtt) 7;b*U±^lx;U^^-h, 
(IIS) 7;!/* U ±«ftl7x*- h&O* (IBB) 
7;l^y±g&a^y^U-h/-£t7T*&<, *tt7;l/# 
■J±a&R*/l>**-K *tt7;l/*UddBA*7x* 

- hXtt*tt7;l/*y±a&«*l) fl/- h £ilSiJ©7 
;l>* U i^e&attKT** y ±JH^«fta*7ko^T 

I X>bm$Z> c fctcfc 9»6ft«ilStt7rt/*l) ±^&a 

x;l/**-K «att7;l/*U±a&JS7x*-hRtf 

isstt7;u*y±s^au-y^i/-h, *tt7;i/*y± 

gf&a^M^-K *tt7;l/#y±S&«7x*-h 

: (S?'*5cfcKJ:OII6n«a«Stt GBSStt) 7/1/ 

*'J:HB&ax/l/**-k l^Stt Gffl«Jltt) 7/b 

* y ±s^S7 x h msmm. mmm 
. \ ij y ±s&atf y ^ u- h tat ns 0 

[0 0 6 3] *^tfc^T(i, ±E©7;I/* U&a 

fi. $tt7;i/*y±8&*«L tt»t7;M»y±«fti 
«l Mitt oe%astt) r^a y ±^affist>*c n 

M y &H£ill}MiJX«: 7/1/* y ±»^H3R»}«PJO^ 
! lt£^Sffifr0~5 0 0mgKOH/g©fe©tf 

| ftttt^O^aSiOHi, SIL<iil 50~400mg 

KOH/g, Mfdf?£L<t42 00~3 00mgKOH 
/g©fe©*ffl^S. J I S K2 

5 0 1 (1 9 9 2)© r5ift§affi&tf&?!ift-*afflfjS 
H7a&J ©7. KWLTM&!tt*«tt»ttfcJ:S 

[0 0 6 4] S^EK^m fOttSflSfttk & 

fcfettt, 7/i/*y&ax«7/i/*y±g&a-yui/i/ 

- h&tf/Xf47/l/* 'J &ax&7/l/* y ±s&ax/u 
8Tl©tttg£tt4t 5fc*fctt, ^ttftfcttTia© «fc 5 
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( 1 ) ^fcsstfuit^tt&tmfif ^ttKin, *o 

a, &Mmm\tir, 7;i/*y^«xtt7;i/*u± 
^a-9-y^u-h^ffl-rso *L-c^c«£iig© 

L<f4£lgfflitfl 50-4 OOmgKOH/g, 

L<&2 00~3 5 0mgKOH/g©7/l/*y 

&axf*7/i/* y ±$t£a-y y > i/- h *««t 

(2) #fcflj^l!l©i&#3S©igf§l£itttfc«n, *o 

{4, ^a^JiHWJfcLT, 7/i/*y&axf47/i/*y± 

K £F$L< <4£ig£fftf 15 0-4 
00mgK0H/g, £6>{£#$L<li2 00-300 
mgKOH/g, #(C$f$L<t42 5 0~3 5 0mgK 

0H/g©7/i/*y&axf47/i/*y±^ax/i/** 
-h*«Efflt«o cne>^a^?t^j(4, *©& 
aawiRtfEiMS (7)i*)wv?-mm &&*t 

20 (mo 1 ) (mo 1 ) ) fcfrT* 

[0 0 6 5] ^a^jfifSijti, l#^SiirtttSrftilT' 

fr, -lawt* ©#a##*fr i . o~2ost»%, w 

St<t42. 0~1 6H*%©fe©*ffl^5. 

[0 0 6 6] *^©nrin6ili^£*5{ts^a^^ 

o. i~i 5si%, »$l<{4o. i~ioaa%, 

*0»St<ttO. 5-8. 0«i%, «pt»*L<tt 
30 1.0-5. 0Kl%T*£3o C©#Wlfr0. lg« 

[0 0 6 7] (D) tt^SWPJ 

m 4 o - 4 o o ©itue L < tt»8tt07;l/*/WIX 
40 (47;by ^l^&^tf < f: fe 1 ffltt £^§iSl 
fk^tlX{4 J E-©a^, S§V>(47;1/'7x;1/3/n^^ 
5 K©^ttp n n ^^lf BftSo CtiP»©*fr5»ffi.«{cl 

5o c ©7;l/+;l/SXfi7;l/'7-^;l/S©^l^t4 4 0- 
4 0 0, |!f$L<(i6 0~3 5 0T*fe5o 7;l/*;l/SX 
tt7;I/^-^©«JMW4 0*?i©l^(i^ti©!ii 

{fcTSfca, ^nf f ti»SL<4v\ c©7;b*;l/Sx 
50 {47;l/^-;I«tt, eatt^t»ttttTfc«fcV^ »S 



(10) 
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U>k<E>fcLT{J> gfttofctt, 7nt?Ui/, l -77 

7 i: 7n e U7©3* y rfv-fr f,h^ n§M#7 
;l/4vUl^M#7;U7x;l/gl|AW?>n§, (D) 
$#© 1 0Jfc LT^tf /c^itft^Ol^WKiffi 

i x*3b%t>\ mmmnm, nmm, mm® 
km<DW?t>, mnzvmtmtfo. oi~ro 

[00 6 8] (D) MttLTIi, liilf, T 

(D - 1 ) KfSf&4 0-4 0 0<D7)\<*mX&7>V>r 
K, &3VHi*-©§§3!ift 

(D-2) j^Jlifc4 0-4 0 0©7;l/*;l/gX«7;l'7 

x;i/g£#?4j£/>& < h l fiWT 6^7>7 5 
X $SW;!:*©g§ajift 

(D-3) $H$[4 0-4 0 0©7;l/^HX{i7;l/^ 
-;H%4H 1 't'fc / >ft< fcfc HSrr*#U75* ib 

[0 0 6 9] ±12 (D-l) n/N^^5KhLT(i s 
iORftWfctt, Tt2©3 (1 2) Rtf (1 3) T**£ 

[007 0] 

[fbi 8] 



l \l-fCH2CHjNH 



l-f-H (12) 



[007 1] ±123 (1 2) fcfc^T, R* ltm®L4 
0-4 0 0, $?£L<ti6 0~3 5 0©7W;HXtt 
7;Hr-;l/g*jj*u bi±l~5 % »$L<«:2~4© 

[007 2] 
[fcl9] 



H 



P-C-R 



,97 



I N-fCH 2 CH 2 NH)-CH2CH2-N'' j (13) 

<W c )b-4 



10 



20 



30 



40 



[0 0 7 3] ±123 (1 3) Cfcl^T, R^RtfR 
57 «, ^tX^tlfSgiJfCj^^^ 40-400, $f$L<ti 
6 0-3 5 0<D7)l*)imy.&7)l'r=.)im*L # 
U7r-;I/S"p*sc U\ cfiO-4, 
L < fi l — 3 ©SSfcjjVf „ ftfe, 3A^l^f 5 Ktt, 

KftfcBLTtt, #U75yo-Jgfc«&k3M^» 
tfttADLfc 3(12) ©J^&^fcl^t/^y© 50 
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ttiDLfc, 3(13) ©J:d4^t»«»5tX^y©3 
A^i^^ms*', *fWr«B^*fl:a*tt, *© 

4 0-4 0 0©7;U+;HXti7;^-;U**ftWcvu 
-<7l?£:ioo~20 0tT-£££TO#fc7;i/*;i/x 
tt7;i^r-;i/3M^»*#y75>i:SiS«-&*i:i:fc: 

fi, ^xf-U7hy757, hyx^l/7rh7$7, 
[0 0 7 4] ±f2 (D-2) <y*J>i75.ytb?it, 

Mmmat, t§2©3 (14) x-mzkemm 

[00 7 5] 
[<fc2 0] 



„98 



^^^>— CH 2 NH-f CH 2 CH 2 NH-}j H (14) 



[0 0 7 6] ±123 (14) fCfcl^T, R® KHifc 
4 0-4 0 0, #g;L<li60~3 5 0©7/l/*;bgX 
fJ7;!/7x;l/g£^L, d(i 1-5, L < fi 2 - 4 

©gft*** . c ©^>^*;i/7 =• y<DW£.-fimtmWi 

££ft5fc©T*{i&i,W, 7nifuy^yrfv 

-, #y7r>, Rt>*x^uy- a -^U7^y«a^ 
ft^©#y*U7^ 7£7x/-;l/fc£ft>£-t±C7;l/+ 
;l/7x/-;l/fc LTcfe, LW:*/l/A7;l/ft Kfc5>x 
^Uyhy75>, |>yx^L/>rhv5X rh^x 
7U7^y*5>, &tf-?y^xf-uy\*-9-5>S8 i © 

# y 7 5 v y- y tfiiSK cfc o gjss-es C t fc =fc 

[0 0 7 7] ±12 (D-3) #U737i:Um «t 0 
Uttftfcfi, TI2©3 (15) TSHWfcfcllfcWW* 

[00 7 8] 

[fk2i] 

H 

R 99 — N-{CH 2 CH 2 NH-}j-H (15) 

[0 0 7 9] ±123 (15) tCfcVC, R 99 (i, ftgft 
4 0-4 00, jfff L<{i6 0~3 5 0©7;l/+;l/SX 
{±7;l/^rx;l/S^L, e(i 1-5, »$L<{i2~4 
©fflRfc**. C©*U75y©«aBffi(4^5lfi3e«n 
5fe©T'(i*l^, 01* tf, 7nt?Uy^yrfv-, # 
y7rV, &tfxf-u^-o-*U7-f >^S^S© 
#U*U7-r>*«aSfl:Ufc*, iin(C7y ; ErX7^x 
71/7^757, ^x7U7hy757, HJx7U7 

7 U7^-9- 5 y^©sH 'J 7 5 >^5JS?-*§ C fc «fc 



(11) 

19 

co o 8 o] $fc, (d) mv> i mtLxmffctm 
tmitsmzfcm i ~ 3 o ©*7 iimym (mm 

U 7 h 2 ~ 3 o u z 

375 7g£tf/Xt;K 5 /gO-gBXte^^fn b 
fcK), 75F{kUc, l/^^-S^^^ttfk^ft; b5jS 10 

^x;i/n/N7IK5F©*^i^${fc^tMm » 

[0081] *^oii?irSM»c*5v>T (d) ma 

lf!@^^%^l*¥T\ 0. 0 1~2 0Si%T' 20 
m L<ti0. 1-1 0ffl%T>£5o (D) $ 

[0082] (e) mm±m 

mm±Mt LTtix 7x / -;l/^fb^ft^>7 5 7£{t 

m°imx&z>o mtMikmmnicz'o, mumis. 30 
mtLxmfzmo 4, 4' -truyzz (2, 6 

->"-tert-^7i/-W> 4, 4' -tt7 
(2, 6—7- t e r t-7?)l7 xS-fr) , 4, 
4* (2-^^;l/-6-t e r t -73^7x7 

-Jl) , 2, 2' -y^pytrx (4-l^;l/-6-t 
e r t-7^;U7x7-;W , 2, 2* -7^UytT7 
(4-7f;V-6-t e r t-7f-;l/7x7-;l/) , 40 
4, 4' -7f-UrytfX (3-y^;l/-6-t e r t 
-7^;l/7x7-;W , 4, 4' -Y77ntfi)f^t£ 
7 (2, 6—7- t e r t -7=hh7xJ-)V) % 2, 
2' -7?U7tf7 (4 6-7^1/7x7- 
;W „ 2, 2' -^V7^Ur7e7 (4, 6—77?- 
;l/7x7-/l/) » 2, 2' -7f-U7t"7 (4-73^ 
-6-v'7n^i/;l/7x7-;l/) , 2, 6— 7-te 
r t-7^;I/-4-7^;l/7x7-;K 2, 6— 7-t 
ert-^;l/-4-xf;l/7i7-;W 2, 4—77 
f-;i/-6-t e r t-7f-;l/7x7-;K 2. 6—7- 50 



#|P]2 0 0 2-2 9 4 2 7 1 
20 

t e r t -a-i/*7^;U757-p-7U7-;k 2, 
6— 7-t e r t-7^;l/-4 (N, N* -*J**)V7 
577^;l/7x7-;W ,4,4' -^*tf7 (2-7 
?7l/-6-te r t-7f-;l/7x7-;l/K 4, 4' - 
ftftf* (3-7^-6- t e r t -7^7x7- 
Jl) , 2. 2" -f-*t£7 (4-7^-6- t e r t 

-7f-;l/7x7~;l/) , if 7 (3-7^l/-4-HKn 

*->-5- t e r t -~?*h«V*JM) 7;l/7-f h\ t£ 
7(3, 5— 7-t e r t-7^;I/-4-fcFn*^ 
yViVi 7;l/7-ch\ 2, 2' -^-^x^ixyex 
[3- (3, 5— 7-t e r t -73^-4 -t: Fn* 

(3, 5— >*-t e r t -7^-4-fc Fn**7x 
x;l/) 7atf**-K ^y7xU7U^;l/-rh5* 
X [3- (3, 5-i/-ter t-7f;l/-4-HKn 

**>7x-;l/) 7ae**-Kl , *77r~>/l/-3- 
(3, 5—7- t e r t-7^-4-t: Fa^77x 
-)V> 7ntf^-F„ £tim=m&L±.*W&£LX 

mix$>^\ 

[oo8 3] 7^y%mm±mtbxi,t, mm. 7 

x x;l/-o-t7f/l'757 7;^;l/7i-/l/-a- 
+79)W 5 y, ^7)^)1^7 xx;l/7 5 >£^f 3 

mimfr£&xm$Lxt>&\,\ 

[0 0 8 4] *^cD)irl^^ctlt*5^T (E) fig^ 

mw$x3. onm%. 2. onm%x% 

fciitc {iSM»fflfi!c»^*S^T^f L < ti 0 . 0 l St 
1%, J:?)$fSL<«0. lftl%. #t»SL<« 
0. 8Sl%T^§o 

[0085] mmmmmmummmmm 

m t Lxmznzmmzz ^cfatz^wcb 
zvmicfctxmmfc-mmcmztix^z 

m\tLx&. m^i, mmfami (a) mu 
mmmm. mmmmi m®itm, mm. st 
&m*mmu him ««w<«»p«w 

[0 0 8 6] ttfiJWWiJJWfcUTtt, *#Wttt, § 
97 7 7 'J /Htxx-f 5 Stf n« 1 SXti 2 «ULh 
©*7v-ol^ftXtt«I^gL < «^©7j<!ift^ 

k&mz^ts&m* 7 7 'J ;Hxxf;^ftI^M/c 
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?lsy-a-*ls7<(>m%# (a -*U7<{yt 

i/ni7nt?u>, i-7rx 1 -^yj-ymm* 
<m<D7mm, xfuy-i/xyjmitm^ * 

9 by-ltzkv u^r y$x7xr;i/#JI£ft;£tf#y 7;V 

*fr7s?uymmft>ft%o zftzft&mfaim 
it, mmftmRmtftmx y ;wj h ©it 

£T*«, .5, 000-1, 000, 000, mL<it 10 

io, ooo~3 5o, oo o©£>©#, #>My7^ 
isymz<D*mit%<DWi£ii soo-5, o o o, # 

$L<&1, 000-4, 0 00©£>©#, x^U>- 

a-* ym^m.^t'Dimmm^i 8 o 

0-500, 000, #£L<{i3, 000-200, 
0 0 0©t©tfgIg;U\ S C tl ^ <D3teSfg|gtfRl_h^J 

<Dtpv$>x.?isy-a-*U7j ym&fcxitzvm 

& ffiifcitfnfc i mm& s z mm±.<D{t^% 20 
©#£»*, mnmmmmmxo. 1-20. 0 

minm%&LT) z#rj§^ Mummmtbxm 
[0 0 8 7] (a) mmmmmt urn m 

w«ti5„ mmmmitLxtt. mis. tyy 30 

8, *«BflSf»xXT;K fttffifflHSMI7/l'=i-;WS 

uwfbteo u-mmt urn m& "«>y> 

fcLTfi, m*.l£, Ett*>l>**- k 7;l/*;l/^y-t£ 
y*;l/**-k SVx/W^Uy^Vite-k 7 
;^r;l/3A^ix^T;K ^y-fe'J y*7*Ux-h 

;K JKf73>8Waw&ft*. K&fcaifcLm 
flHAtf* ^Ut*^x^l/y7;l/*;l/x-r;K 
+'>xf-U>7;l/4i;l/7 x -;I/X-x;k KtftfU** 
->x^ 1/ y 7;l/+; W- 7 ^/l/x- f ;WS©# 'J 7;b* U 
>^U3-;i^N'*>3iWiiBStt«wittf6n*. 
^iWMt urn mtf, ^5^/'j>, try 
5S»WWfc 7;l/+;l/^7^7v*-;l/, *;i/*7>"< 

> y-;k ^y y hj 7 y-;i/x«*©^tt, 

1, 3, 4-f7^7!/-WJX;P7^b\ 1, 3, 
4-^7^7yy;l/-2, 5-ex^7;l/*;l/^tA 50 
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-/W-k 2- (7;i/*;u^f-*) «y*M$?y- 
)W StfjS- (0 S/'OSW*) 7atr# 

[0088] cneoa^^^oaiimAMK: 

¥T\ (A) MMffiiii MMHfflJ, m 
i»jt«k Km jtafkjWTtt^n^no. oi~5M 
1%, &H*fitt{fcS«|-CJio. 0 0 5~iSti%, ftft 

JWT« 0 . 0 0 0 5-1 Sl%©|gHT*®Sltf tli.0 
[0 0 8 9] ±SS«ffli#m X&fflMt&tfffii 

tio. 1 5Ki%WTT*«ci:3WgFtL<, 0. is 
*%OTT*S 3 c f: £ 6 \m $ L < , lltW^I 

lltLTtt, 0. 3*l%tt"FCfc5cfcjb<»$L 

<, 0. 2Hl%WTT*5Cfctf«fcOJ?$b<, 0. 
l%M%&LTX'&%ctft2t>\cft&L< s 0. 0 5S 

«SI»A^0. 005KS96JMT, MtHHWtKt 
M^0. 0 0 1S«%WT) 

[0090] xmvmmmsmiit. rn$, 
$^ fsaffl§©^yyyx>s;x f-f- if;i/x 
^xx^^y^ortjjffliHfflffljttti: LT»^ 
b<ffiffl-r5cfcjb^tS^ CTxfi, SfiltiWi 0 0 
g«ppm«T\ J?$L<tt5 0KtppmWT^ =fc0 
»SU<{420WlppmWT, WK»*L<ttl0K 

1 p p mJMTotfy y y^gtt^m fts^attR^ 

*M gl p p mttTOigSSSij^ tf> L P G , X 
mx, ^*-^x~f;k 7;bn-;^m GTL 

(^x h y f) mn y ys^\ ffa&esh 

RVuywisjymtfmznzmwiSi, 
mxmmmwm<Dmmmmmm, g^yu-+, 

mmmtixmmcmtzc iitfxz%o 
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[0 0 9 2] (^Jl~l 3&tfittSi0IJl~3) *S| 
^©ffi^&£Hl (HSS(5iJ 1-13), (A) 

Ctfc«WlRtf3) , RI>* (A) fig^fe (B) figftfe^ 
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[0095] tmmm 1 ~ 1 3 &?>*i:»j 1 ~ 3 

JPflfil/fco 

[009 6] (1) ISOTICtiflgSiOl^t: 
J IS K 25 1 4 klfpfli-r « I SOTlSf&U 5 0 40 

est. ^sffioii^/hj^siffisiiijtjftt^ 
[o o 9 7 ] 0 1 tst «k 9 1, rns^ij i amntma, 

ftfck hhUE^J 1 OilKtttfi|£tt ((B) jjgftOZDTP 
*S*TU (A) !8»**&U4v«lSfttJt^ 
«!6J*tttfffii6Tlft±LT60, 3&tf4© 

( (A) fSfit (B) $#OZDTP£t 50 



ii*ifS*Mt) (gfc^Offl^fflStofcfctt* (A). 

$#<d z p z m t p tci&) » ■$ p> icmm 3 
©nit mmmcit^mmmmmmL< &± ltv 

ZCtfr^ ZP, ZMTPRtfZDTP*0ffl!Lfc« 
[0098] 02fc^t<fc5fc:ilSiS0!l7&tf8<D 

M6, 9Rth*l OOiS^IMtieo^Ttit^Jl 
[0 0 9 9] (2) N0x»iRH»t«fc5^fi»ii©S 
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B*h7^#nS>-£MWMfcl 9 9 2, 10, 4 6 5 
fclWJlbfc^ft (1 35t, NOx : 1 1 85ppm) 

icTIS^fcNOx iW^{b«*fci: 

3, B4KtfH5fc*t. £&SfficDi)£'>AVh£iw$ir 
MWWCffiflJSti* «fc 9 ft N 0 x fcTFfcfc^T 6« 

[0 10 0] B3K^t«J:5lC, i»Jl~3«i?|il 10 

3<9N o x £0B£ft3£B^Tfci3^T feltifeDyy 

[0 1 0 1] *fc, 14Sa*05{C/^tcfc9(C, 

7~io own ttfi^anatoisRiyw&nTv^ c 

C0 10 2] (3) J A SO IGFEfemtftUmc 
J A SO M 3 3 3-9 3lClM»Lfc*fflCT100 

t£fe^*ffls*o«ifijt (iittsoiiM^) <om&. 

tottmLtc ftfc, *Mlt<7M£LT, 9itg#l 0 
SI P P mOfflSSttfy U y«rfflv>/fco 11, l 

3 mmm 3 mwMi$.mmim-&<D&%z 

[0 1 0 3 ] 0 6 C^t<fc 5 {C^SS^J 1 1 ©ifl?f 
fttt 1 0 0$Hg£$fcft:i3 5 0%ift'g£ff»5¥« 
^tOfcWU tt^j3(Djg?|?ftfe)cft{i3 0%@jg£ 
T-CFLT^5<:£A<6A^o H»J 1 3 <Dmm& 

&-£t?&d, taw$N&i oo«iifflfiU:fcjigLfe« 
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* &£ft® Z P mt> 0 IZ 1 D T P L/c^(C(iH 

jggij 1 3 ommmma o t«s«t8it it c 

[0104] h 7 ic^-r j: ^ kimflfi 8 oaHm 
mm i o o mm^mmmmtm 1 . 5 m g 

KOH/gWTfc»l*&ftT^*©fcttU it$0>J3© 
PrtMia^c^ii 2 . 5mgK0H/g£jgx.T^5ili: 

%) S«l/Hi^»D («*tf 1. 5mgKOH/g) 

mamm 3 oasftt jf<T 2 h w 
mmtbxm.m.mizm, uyyv w l 

« 3 OPHBS 7fttJtKW3 i:H«o»Wita«*t^ 
[0 1 05] S6fcH8K:**J:3li:» 40t{cfctt5 

ffiffl 1 1 THilWC'&D, £%0U 1 3 ( 

[0 10 6] (4) *<y hf-a-^U»-e*fcSfi»» 
14 

J P I-5S-5 5 9 9t«U *«y hf-a-TIOfc 

*ffofe 0 §¥£«fcfej§9§ GStiftL) ^10,1 life 

fc8P(lf-a-7%#|gUTlMiLfco 2 9 OICtCfeVT 

mw&ff 6 w±^*n«, mn<oisv u yx^y 

til U\, H»J 7-12 fttf JtKM 3 (D'Mffi 
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[0 10 8] g3K^tao, #^©®$7iIM 

fi, 3ootw±©asiat*i/^Ttffii6T«nfc?i}f>tt 

Wfc^MWi ORtf 1 l©iS^ffi«ilfc 
ofeSiBjlKWt^tcik^to^S, ftfc\ mtni 0 

so* 1 1 <Dmm^mmm±mmwc&<Di^ 
[0109] (5) mmstmmmmmm 

%r<:ib\cTE<Dftmmi$$S®BLV FALEX (77I/7 



1 ) «jiE3^M^ 

ASTM D 4 1 7 2-9 4£9%?*£jgQ$gi{&iC 
*5V^T, @tsfK 1 800 rpm, ^1392 NT'O^fr 
TTSSKT3 0iMBt«*flV\ t£i^(0tiIM$<D¥ 
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(a) (b) /s»«rtLft^«»}iftHjs 
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®^m\3mmxmim<D&i\c (a) ®tt\cm 

5 (B) flgftOStltfO. 3~2£&3J;?fc#;fn* 

ZP, ZMTPRtfZDTP*^J*fc^ 
[0 116] tfc, a6fc*ti:fe0, HSS0IJ1 2RO* 

1 3 (onM 3 ©seriiiiiM^ t 
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[0 117] (6) x>>^-£ 'J y>?W&Xb-tzM 
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m%M 1 5 0 0 c c <d 4 ^MitiTSD 0 H cxy-;^ 
30 0, 1 OOORtf 1 5 0 0 r pm<Dxyi?y®fc&KX 
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j 1 s k 2540 mmm^mmmi m 
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t£-#-{C|*)|stfl&£5 0m 1 SO, WBtttfAofcK- 
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[0 12 3] Sl8<9*S£fre>, #f§B£cDiSfifl{ffl$ft 
4) fcL (A) ^^Wb^^Hifrftffifijc 
Ot®0J4) fCit^T, S»$Mfi;&tf77U>y* 

[0 12 4] 30 

^mmmLx^ x&£<mL%<xmntc&%: 
®±mmmz>zttfT'%, fr-Dmtbxmtct&m 
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s 07\z&%£mmmnmt*m->?7-?xh%, 
im 2 ] mmm 1 , 8 &mt®#i 1 mmmm 1 s 



0 T££%mm<Dm%mt%7rst>?77x&z 0 

[03] HiitflJ 1 ~3&tfJ±8$tJ 1 ©®^ffifiJi!c%<ON 

[n 4 ] ussm 7 , 8 mtmm 1 n 
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N 0 x l«tJ;§Ml«Ol«^it^77 
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0) J A S 0 1 G F E ^SgHtMg^ «fc &£t&mm<DM 

®mt*m?77x$>?>o 
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<D J A S 0 IGF E ©S^ftM^tJ; 5$Mi!in<DlI 
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<D J A S 0 1 G F E £tt£ft<Dgl$ 
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